Electrosorption of Os(III)-complex at single-wall carbon nanotubes immobilized on a glassy carbon electrode: application to nanomolar detection of bromate, periodate and iodate.
A simple procedure was developed to prepare a glassy carbon electrode modified with single-wall carbon nanotubes (SWCNTs) and Os(III)-complex. The glassy carbon (GC) electrode modified with CNTs was immersed into Os(III)-complex solution (direct deposition) for a short period of time (60s). 1,4,8,12-Tetraazacyclotetradecane osmium(III) chloride, (Os(III)LCl(2)).ClO(4), irreversibly and strongly adsorbed on SWCNTs immobilized on the surface of GC electrode. Cyclic voltammograms of the Os(III)-complex-incorporated-SWCNTs indicate a pair of well defined and nearly reversible redox couple with surface confined characteristic at wide pH range (1-8). The surface coverage (Gamma) and charge transfer rate constant (k(s)) of the immobilized Os-complex on SWCNTs were 3.07 x 10(-9)molcm(-2), 5.5 (+/-0.2)s(-1), 2.94 x 10(-9)molcm(-2), 7.3 (+/-0.3)s(-1) at buffer solution with pH 2 and 7, respectively, indicate high loading ability of SWCNTs for Os(III) complex and great facilitation of the electron transfer between electroactive redox center and carbon nanotubes immobilized on the electrode surface. Modified electrodes showed higher electrocatalytic activity toward reduction of BrO(3)(-), IO(3)(-) and IO(4)(-) in acidic solutions. The catalytic rate constants for catalytic reduction bromate, periodate and iodate were 3.79 (+/-0.2) x 10(3), 7.32 (+/-0.2) x 10(3) and 1.75 (+/-0.2) x 10(3)M(-1)s(-1), respectively. The hydrodynamic amperometry of rotating modified electrode at constant potential (0.3V) was used for nanomolar detection of selected analytes. Excellent electrochemical reversibility of the redox couple, good reproducibility, high stability, low detection limit, long life time, fast amperometric response time, wide linear concentration range, technical simplicity and possibility of rapid preparation are great advantage of this sensor.